STEM | Exam Builder

( N\ ( R
Total marks
Mark scheme
Logarithmic and exponential functions
Additional Mathematics 0606 - Questions from Paper 1 and Paper 2 71
- J J

MARKS FOR EACH QUESTION

1 2 3 4 5 6 7 8 10 Total
6 4 5 7 7 7 8 8 10 71
Question 1 [6]
1(%1) The number of bacteria at the start of the B1
experiment
1(i1) w 20000 M1 | use of given equation and attempt to
20000 =800e" so ——=¢ solve for e
or 1020 000 = 800 + In(c** ) or use logs correctly
2k =In25 M1 | correct method to obtain 2k
1.61 Al
1(iii) P =800¢&3° M1 | Substitution of #=3 in formula using
their k
=100 000 Al | answer in range 99800 to 100200
Question 2 [4]
2| axs® 48 —3[=0] or 4x(2¥)" +2% 3[=0] Bl
oe
(4(SX)_3)(8)¢ +1) or (4(23X)_3)(23x +1) oe M1 | FT their 3-term quadratic in 8" or 23*
8* :2 or 2** =§ oe, nfww Al
4 4
Al | and no other solutions

x =1logg(0.75) or %log2(0.75) or —0.138[34...]

o€
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Logarithmic and exponential functions - Mark scheme

Question 3 [5]
3 Correct change of base e.g. B1
log, (x+1) __Hog,2
log,(x+1)
log, ., (x+1)
or —t! —4log,,y2=3
10g(x+l) 2 !
(log, (x+1))" =3log, (x+1)—4 [=0] oe Bl
2
or 4(log(x+1) 2) +3log,,;)2-1 [=0]oe
Factorises or solves e.g. M1 | FT their 3-term quadratic in a suitable
(log, (x+1)—4)(log, (x+1)+1)=0 logarithm providing correct change of base
seen
or (41og(,.;2~1)(log,.,) 2+1)=0
log, (x+1)=theird and log, (x+1)= their(~1) M1 | dep on previous M1
1 FT log,(x+1)=a or log,,2=b where a
or log(,,;) 2= theer and log(,.;) 2= their (1) and b are constants
and correctly solves as far as x = ... at least
once
1 . Al
x=15, x= _E nfww mark final answer
Question 4 [7]
4 @ 2000=1000e"" — a+b=In2 B1
(ii) 3297 =1000e>" > 2a+b M1 substitution of 2, 3297 and
=1n3.297  oe A1 | earmanse
(iii) Solve for one value M1
a=0.5and »=0.193 or 0.19 Al
(iv) n=10 P=1000e>"" M1
=$180000. Al
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Question 5

- Mark scheme

[7]
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S(a) Either 2log, y =log, y B1
Or log, x=2log, x
Either log, x +log, y =8 leading to M1 | For use of log law
log, xy =8
Or 2log, x+2log, y =8 leading to
log, xy=4
Xy =256 Al
5(b) 2y =3y+1=0 Bl
1 M1 | For attempt to solve for y
y== 1
2
x=-1 Al
x=0 Al




Logarithmic and exponential functions - Mark scheme

x=0, x= %m 3 or exact equivalent

Question 6 [7]
6(a) (2y—-1)log5=1log6+ ylog3 oe M1
or
2ylog5=1og30+ ylog3oe
OR
2y
[rearranges v =6x3" and collects
powers to a single power in y]
52Y
— | =30 oe
3
Collects terms and factorises: M1 | FT if of equivalent difficulty
y(2log5—1log3)=1og6+1log5 oe
or
y(2log5—1log3) =1og30 oe
OR
takes logs
52
y=log,s30 oeor ylog(?J =log30o0e
3
1.604 Al | cao
[
6(b) e _4e¥ +3=0 M1 | condone one error
or(e™)* —4e** +3=0 oe
Factorises: (¢ —1)(e** —3) oe M1 | FT a(e’)*+ be* +c[=0]
or solvese®™ —4e® +3=00¢
le — 1, er =3 Al
Al
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Question 7 [8]
(a) 1 M1
2x—3=620e, sol
1 Al
62 +3 6 +3
x= or x=
7(b) 2u ) 2u ) M1 | Condone one sign or bracketing
In =Ine soior In =1 soi
u—4 u—4 error
or In2u =Ine(u—4) soi
u M1 | FT their logarithmic equation
=eor2u=c(u—4)oe
u—4
4e —4e . Al
U= or u= or equivalent exact form
e—2 2-e¢
7(c) v B1
3" 2 . 92 .
55 =37 0e soi or ———=90€ sol
3 3
(3 ) [92}
or log3" —log27*~° =log9 oe soi
15-5v=2o0eor vlog3—(2v—-5)log27=1og9 M1 | FT their exponential equation in
the same base or their logarithmic
equation with any consistent base,
providing their exponential or
logarithmic equation has at most
one sign or arithmetic error
13 Al

V= — o€
5
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Question 8 (8]
8(a) 310x B1

33'? [= 243] o€ or
log9°* —log27* % =log243 oe
37*¢ =3’ 50i oe or M1
5x(log9)—(x—2)log27 =log243

1 Al
X=—=

7

80 | Liggp- Lot B2 | B1 for bringing down th o

50805 log, b or bringing down the power o Y

1 1

5 1 e.g. —log, bor for a change of base
or ———:logba 2

log,a 2 . 1
e log, b
Clears the fraction and rearranges M1
1 2 1
—(log,b)  —=log, b=1 oe
5 (log, )" ~—log,
(log, b)’ —log, b—2=0 oe or
letx=log,b x*—x-2=00€
or
1 1
3 _EIOgb a=(log, a)’
0=2(log, a)* +log,a—1 oeor
lety=log,a 2y°+y-1=0
(log, b—2)(log, b+1) oe or M1
(2log, a—1)(log, a+1)
[log,b=2, log,b=-1 or Al
1

log, a =7 log, a=-1
leading to ]
b=d* b= oe
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Question 9 [9]
9(a) 1g100=2 B1
3lgx=Igx’ B1
100x° Bl
lg
y
9(b)(1) 6x2+7x-3=0 M1 | For obtaining in suitable quadratic form and attempt
(2x+3)(3x-1)=0 to solve
3 1 Al | For both
X=— X=—
2 3
\
9(b)(ii) x=log,3 M1 | For realising connection with part (i) and attempt to
1_ solvelzlo 3 or —ézlo 3
§~—10ga:3 3 ga 2 ga
a=27 Al
M1 | For realising connection with part (i) and attempt to
——=log,3
’ solve—g—lo 3 or l—lo 3
> Ea 3 2,
2 1 Al
1)3 1)
a= (—j or 0.481or [—J oe
3 9
Question 10 [10]
52x+3 52(21) M1
10 (a)(i)Express in powers of 5. e = =
Use rules of indices (2x + 3 — 4x =2(2 — x) — 3x) Ml
1 Al
3
(ii) LHS=1gy(y—15) Bl
2=1g 100 B1
Solve 3 term quadratic M1
20 only Al
(b) logi, 16 —logy, 9 + log;, 81 B1
Correctly combine 3 logarithms M1
2 Al
[10]
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